There is ample evidence from the examination of animals and plants that they are often extremely well fitted to their environment.
duals, all differences, however small, will have selective values related to their magnitudes.
The importance of small changes in phenotype has been much discussed in connection with the evolution of mimicry. It has been argued that mimicry cannot result from selection by predators, and two of the reasons advanced are as follows. Firstly, that the differences between mimetic and non-mimetic forms in butterflies (and perhaps in other species also) are frequently controlled by a single pair of allelomorphs and since these arise at one step by mutation, the original pattern must also have arisen at one step by mutation. The proponents of this view maintain that normally the chances of such a perfect resemblance arising in this way are negligible; therefore it must be due to the same gene mutating in the model and mimic and not to selection.
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Secondly, others have argued that the resemblance is better than would be required since a predator would not appreciate many of the minute details of pattern in which the model and mimic are alike. FISHER and FORD (see FORD, 1953) have pointed out that mimicry could remain under the control of a single switch gene and yet evolve gradually, since the effect of a gene is determined in part by the remainder of the genetic constitution which itself will be adjusted by natural selection to give more perfect mimicry, once the initial mutant has occurred. However, this hypothesis implies that the very exact resemblances with respect to certain parts of the pattern have been evolved by natural selection and therefore that the predators can appreciate them. Moreover, it also implies that imperfect mimicry can be advantageous. This deduction is supported by the work of BLEST (1057), BROWER (1958 and 1963 ), DE RUITER (1952 , MUHLMANN (1934) , SCHMIDT (1958 and 1960) and SEXTON ( I96o), which shows that imperfect mimicry is advantageous under the conditions of their experiments.
COTT (1954) following CARTER (I946, Igq.B) has taken a slightly different view when discussing the remarkable resemblances found between animals in examples of Batesian and Mullerian mimicry. He points out that workers have found that many vertebrates recognise objects in a way which is very different from that of the human observer; the reactions of such animals are often limited to one or a few simple sign-stimuli. He therefore argued that the very close resemblance between models and mimics evolves as the result of predation by a large range of animals. Thus, he says "a resemblance which includes the valent characters for a particular predator will be effective even though in other respects the resemblance is lacking; but when an animal is susceptible to attack by many species, more complex resemblances may be built up by a combination of the different valent characters thus required." COTT'S suggestion is not in serious conflict with the view that the evolution of mimicry is gradual and yet retained under the influence of a single switch mechanism. However, it seems more likely that sign-stimuli of the simple character discussed by COTT are chiefly of importance in courtship and may not be so significant in the process of food finding.
The contention that differences however small can be detected (FISHER, 1930) provided enough trials are made, has been argued on theoretical grounds by DUNCAN & SHEPPARD (1963) and in an experiment they have managed to detect a difference of 0.125 grams in weights of Ioo grams in 800 trials.
However, in this experiment and in those referred to by FISHER, the conditions are those of a forced choice situation; that is to say, the observer has to decide whether the test stimulus is greater or less than a standard.
